Rapid cooling of the amniotic membrane as a model system for the vitrification of posterior corneal lamellae.
To vitrify human amniotic membrane specimens so that the maximum of epithelial cells survives in order to develop a procedure for the eventual vitrification of posterior corneal lamellae without using cryoprotective agents. To assess different methods of tissue sample preparation preceding vitrification. In group 1, the amniotic membrane specimens were stretched on nitrocellulose support. In group 2, mechanical pressure was used to remove the excess culture medium between the support and the membrane. The samples were frozen in liquid ethane (-183 °C) and stored in liquid nitrogen. The specimens in the control group were not vitrified. Re-warming was performed at 40 °C. The epithelial cell survival rate was assessed after 1, 3 and 7 days of storage following re-warming using calcein and ethidium homodimer-1 fluorescence. A wide range of values was observed among the different groups and among individual specimens within the groups. Resulting average survival rate was 41 % for group 1 and 53 % for group 2; in several samples the cell survival rate exceeded 70 %. The storage period did not significantly affect the survival rates. The results of the rapid cooling of amniotic membranes in liquid ethane indicate that significant percentage of epithelial cells remain viable after the re-warming.